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:= / ^ y )V) -l, 4-y'7 5 7^y-b*> bj&h m& h MtitiZ>&% <ti> ~m 
1 2ISm^yjSo 

I»$I14] v7 5 >)&fr<D—U t Lt, vT^y vn^-9->^^tp|t 
^11^113 <^v>-r^l^^|Bm<7)7jSo 

1 1 L 1 4 <Wf tifr 1 3l*cflB«0^rtto 
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^^tt^it^i 7tBm^feo 
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Ii*52 1] 1 ^e;K7)HUlB-r b 775 >&C;StfU 8 ^KOlfflSB-f h 7 7J 
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•rv^-f x<DKmtizttBirzz.t&-?£2> 0 minmmi*2 o o i^ki±o 

*LT»*** % fl£feO#y>f$ KO|fWtt3. 5-3. 0t*4 o iiWftO 
[0 0 0 3] 

> Kn> (dendrons) , #WJ"7- (hyperbranched 
polymers) #-g-Jjfc$*i x $gfB tii^MI^Pjftg £^>TV>& 

UO#'J 5 KO#gfflMi4>fcv»d* % AB 2 MWA 2 BIO#M*° 
U-f 5 K©**a*** (#4Hfcfcl*2, *#lfc*:iK3. ^#^f4^#^jt 
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umm (300*0 , it^$m mymmte^^jy^m) tzx^x^^ 

+&r.mmEU&*m^*o #^'J^ k^lt, hvrr/ (tris-4 

-aminophenyl) amine tWLVte&VO&M^T^ #V 4 5 KbuIE 
erbranched Polyimides L£ (^#^^6 ) 0 * 

[0 0 0 4] 

v- (JRjaO 2 0 0 0^ 

[#NRfH\£|R 2] Macromolecules (2000) 3 3 . 1 1 

1 4 

[^#ST^tifc 3] Macromolecules (2000) 3 3 . 6 9 

3 7 

[3&fcVF$tt4] Macromolecules (2001) 3 4 , 3 9 

1 0 

[W^VFXffit 5] Macromolecules (2002) 3 5 , 5 3 

7 2) 

[*#afcS:Jtfc6 ] Macromolecules (2000) 3 3 , 4 6 

3 9 

7] Macromolecules (2002) 3 5 . 3 7 

3 2 
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[0 0 0 7] 

r s > tt^^^T. mn^ $-**dtjcj:*j mat $ titz, mmm&2. nx 

[0 0 0 8] 

Mfr®RV*%mMi?T$ >*mffi&mt&Z£K£ Om^$tL^,o t* b775 > 
£oT;fci*fbAKfE5&*&CS (<rtt^ov^T{imT^^i--S) 0 fit, £<*>3g« 

[0 0 0 9] 

9§0«ltt3f£0$Kfflti\ itHf, 1^1.9-2.7, ft* L< Ji&1.9~2.2T?£>£o Stm^ 
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^lt^^m^*S0^tT^l9. W#OM5^*l±«l3T— &LTV>;&ri*, 1000 KHz 
R 0*3000 KHzO^^OV^^^^ilJ^L^®l*^^2.7mTT^tt{i\ 

[0 0 10] 

imffimmRvt-xmm& &z tip? zzv-em tt& 

yms&^Rv?±Tzm (^^zumLtzm^-K^ ^-rM^u^hM^r^ 

t^7Z ttf&Z) Ami L < .TIB#^(1)T^^ If* (3,5-^T 5 / ^ 

"t & iB ? -ei^o BDP<7)#^$ff t bv>-r h 9T $ ><DMt Lt, Tiet»^(2) 
Xtf £ fi & If* (3, T $ 7 ^ VM /U) -4, 4'-> ? T ^ J y^x-^x-f^ 
TfB*^ (3) Ttf £ *l<2> If* (3, 5-y7^/7x- -2, 2' - v * ^ V- ;W4, 
^-y^x-^^y, TfB«^ (4) £ it & If * (3, 5-y7^/7xx )V) 
-2, 2'-V* **)rV- ;V-4, 4' - If 7 oc ^ ;k Tf fifil^ (5) "C^ £ *l* If * (9, 9' -4 

-r ^ y 7 ^-;W-2, 7-v t ^ j-yfr* v >RrfTmm^(6)r-m^ ti& if* ( 

3, 5- V T $ J ^ > )V) -1, 4- v T ^ J ^ > -if > £ ^tf & i £ ^ti & 0 £ *L <b 
[0011] 
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H 2 N NH 2 
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[0 0 17] 



[0 0 18] 

v^TK^^ tf^> (y*;^y7 y°u^-y^.M 7 ^^ 4,4'-[2,2,2-h 'J 
7;l^n-l-( h i; y;v*u* t»>] tf^ (i,2-^>-t£> 
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[0 0 19] 
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5> N 2,4-^T^y-3,3'-v^^;V-l,l'-tf-7^-;i, > 4,4'-T 5 /-3,3'-y7 
h^v-l,l'-lf7^-;K ^^-^fl/Vt^ (^>-b'>7r/) % 4,4'_^r^ 
;v7x-*x-t;K S^'-yT^y^x^i-f^ (W£m-DADE t 
) , 4 ) 4'-^7^y7xr;^;i /7 ^ p> 4,4'-y7^y7x-;WWy % 
3 > 3 '-^ - ^ yyx-^w^ i_ > i; y^^-n^ ^;v-2,2,2- f'j7 ;v^-n 
v>-4,4'-^ (^>-fe'>75» , 2,6-^7 5 

ye«;^>, 4,4*^75 y-3,3\5,5*-x h 7^fMf7x^K 2,2-e^(4(4 
-7^7x7^y) 7x-;l/7"D;r A a(4-(4-7^7x7^y) 7 x- 
;V) X^*^ If7>(4(3-7^7x7^y) 7x^;i.) l,4-tf*(4- 
T^yy^y^v) l,3-tf^(4-T ^ y ^v) ^>-t£> (m-TPE 

fcv*?) „ 9,9-fcf*(4-T5 y 7x-;l/) (FDAtv^) ^fflv^ 

*t*o «/7 5>li,^T^ 2am±*rl-#LTMv^^^ ^ pTfg-e^^ 



[0 0 2 0] 

HK> y7^^nH>«nuH ? tH 0 rv7^7ynn>J 

•9- >m&*<»&*4 mm^-it, 1 3u* 2 «o«kci-c 6 ) t /yj& 

ffcaS: (7) -e^-r & o £ w& it^-eli.o 
I002 1 j 



(fc**U Rl. R2, R3MR4|i, 5>*l3ftfi:fc, ^l-6tf5 
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Si— O-j-Si— R 6 — NH 2 
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[0 0 2 2] 

Tie«it^: (8) KTF-f i> <D *mf& Zttf-e%2> 0 
[0 0 2 3] 



(fztzL, nf±0~4 9<D&%L%mi-) 
[0 0 2 4] 

y75yyD^t^(7)Tr/i (ft^O^fr^fi £ r ^ y soiree L/dS) a* 
200-1000 SJg<7) & <Di!>s%-$ tv^ 0 
[0 0 2 5] 

lotLtfflv^itiiiO, fircev^m^, -t*t>%^ 1. 9~2. Eg&O&ifc 

IR££*Lfcv>j&*, 9~4 0^i/%«IK, $<btci 8-3 O^e;i/%^0f L 

^{i^2.4~2.7T^^>o 
[0 0 2 6] 

* &»4Mfc*fcfc«F»t*o m^LTfi, 2 0 0VnmKtomirZZkiz£ *) 




Si— O-^-Si— (CH 2 ) 3 — NH 2 (8^ 
CH 3 / n CH 3 
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t^ 0 -^omc^ &&xi> 2m&±*m&Lxm^zzti>nrffix*$>&o 

[0 0 2 7] 

[ft 9] 
COOH 

| ^— ^ CO + C0 2 + H 2 0 (S^183°C) 

COOH 



QH 2 — » CH 3 COOH + H 2 0 (m^143°C) 

COOH 

[0 0 2 8] 
[0 0 2 9] 

^ vmmzn&zttfxz&o ^ MtasKJ: ^st^Tkii, Kfcmmx& 
l * b# + i^si — it ??i>k m.m k & *k mmfcm & & a t 
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[0 0 3 0] 
[ftl o] 

N 

[0 0 3 1] 
[0 0 3 2] 

tLX, N-^-f-^- 2— tftn; y^f»A7U\ v^;i/T-fe b 
[0 0 3 3] 

Mr f 7 7r/) t<7>ri^jt^(m/T5 v) te, ^e;vJt;-ei.05~o.95@^ 

7jct/^>^ii4~i &nA%nmm* t<> ^xi^^ hxo^jg^o. 2~ 
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o . 6 n.m%nmm* l < . tsoiiia o . 3 ~ 0 . 9 mm%mm*mt t 
f ^x>xii+y v 6 ^ 2 5 if o /oltWf Lv , o tfz ^ KJB 

KfciELmi±,mmfcztL%^-t>K 160^20 ovmit lv> 0 &&\jhfacD 

[0 0 3 4] 

±I20^4C J: *K r- b 7 * ^^>m^7Ktf h75 >^ (>?r 5 >RXf-r 

[0035'] 

^ >&zti^ti 1 t^tu^ u#*frft-e* otU^fc 

&mmmm<D&M,<Dmm<D&nximm*tfv 4 $ v^z^-r^^ta)^ 

[0 0 3 6] 

Bvsmz, 6o~i2 ofrmmm. eu(i6 0-9 o^r«jgtt-^> 
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nrtl-e* £ o k (i, r- b 7 t> ;v** vBfe^&yMfr t ^#^r s > 1:0 
. 9 5~i. 05 tf>^e;vjfc-ejBv>& £ ktm* mwRR^mtja^mm l 

[0 0 3 7] 
[0 0 3 8] 



[0 0 3 9] 

[II] 

[0 0 4 0] 



Hti i] 




A-B 



+ 4A + 4B 
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lit l 2 ] 

H 2 N^ ^NH 2 A — B-A. ^ A— B — A 
+ 8A + 4B 



H 2 N NH 2 A — B~A A— B — A 

[0 0 4 1] 

„ tfEM U y h^^te 7 Jc% (PMDAiv^) RXf\£X (yAW^y7x-)V 
) -x--r;i/ (ODPAtv>^) ^(fKi^t^, ££^5 K^-i;=r^-[ 

y (DAT^i/^) N y75 7^7x-;i/x-7;i/ (DADEtv^) . 9. 9 
- (4-7^/7x^;v) ?)V*V> (FDAtv^) Stftf;* (4-7^7 
i^+v) -1. 3-^>-tr> (mTPE^^) ^fif^rt^l^o 
[0 0 4 2] 

2 0t (A i ) i:f2^flv7r/ (B^ 

jcs 3 t , tibo «t ? wttciii];*** [iv] $ 0 

[0 0 4 3] 
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Hfcl 3] 
B-A. A-B 

B-A^ S\-B 
[I] 



+ 4Aj + 2B X 



A x B-A. A-B — A— B, 



K 



Bj A—B-K A-B — Aj 

[HI] 



A — B— A. .A-B — A 



X 



+ 2A!+4B! 



A — B-A A-B— A 
[H] 



Aj B,— A — B-A^ ^A-B— A — B 



X. 



Bj — A — B-A "A-B— A — B! — A l 
[IV] 



[0 0 4 4] 

W#[V] X« [VI] $ -£T & J: v> 0 
[0 0 4 5] 
Mfcl 4] 

B-A^ .A-B B-A^ .A-B— A, 

+ 2Ai »- 

Ai B-A" "A-B 



B-A" Sv-B 



[I] 



[V] 



B-A A-B 

B-A^ S\-B 
[I] 



+ 6Ai + 4Bj 



Aj B— A— B-A^ ^A-B— A,— B 



X. 



1 1 



Bj A -B-A" ""A-B— Aj— B— Ai 

[VI] 



[0 0 4 6] 
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[0 0 4 7] 

Kfci 5] 

[VII] 

b' "a 

■T 

[0 0 4 8] 
[0 0 4 9] 

mi 6] 




[0 0 5 0] 
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*^bflKs«r^jR$**sjso*#t± % mmfcztite^tf, ant. 1 6 or- 
200 "ct3 m m- 1 5 «FWsjKac&$*4 - bim$ tv> 0 /Bv*;&ja*M\Rj© 

[0 0 5 1] 
[0 0 5 2] 

> <d * )i>m*±.m iz$mLfz*fr%ttm%iT^% & ^ -c & . ±mtmm 
%*jj~xai,z£ t),±nzLtzmm. *mm]k*'>-&< t%>mftm^ts#v 

4 3 Ftf*&j£$*i& 0 
[0 0 5 3] 

iinr, y;M*wm-r* 0 o o~i 8 orcMt^ tm&8tv&%Lt*2> 

o Ft Hi ij. 

±ib L7t*»wo«a^fe*ff ■? - 1 k x *) rn.rn.-r zzt^x-z, z<d±i 

4 5 K»«[^)»3g^g#ti^T*S (*S#^5 5 0 2 1 4 3*) 
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0-8 0 : 2 OgST^^o 
[0 0 5 4] 

[0 0 5 5] 

(i) ojj&x- it „ t&frh mm Lfzr- f7*W > ^teM^ 0^r#Jj| v T S 
>tt,Ev»fcRJ&LT»jfc#i;-r$ K*&£, a^t/fi. 3B»^y-f 5 KfciSUR 

IlikCLTlf, 2 0/8 0~8 0/2 O^Jg, 0$ L< it 2 5/7 5-60 

/4 oejK-r*&o fc^sjsii, _tiefciwMt. 1 6 or- 2 o or-es 

[0 0 5 6] 

5 5 0 2 1 4 3-^)fcJ: 0 tttdS-f £ £ t # £ 0 *MK#'M ^ KO^-ftti, 
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$f£ L< (£3t5~2 07?T?&£ o Kfc«H^*y>f 5 KtfiH^o 

o^ttx.f,^, sjsr^tt. ±iBtra«, a*. 1 6 or~2 o ox;-? 3 

[0 0 5 7] 

ofzWJ^f^ K £*l& 0 ioi ^>^MO#&=S:fi<j||lc|§ 
[0 0 5 8] 

Lfctf'M ^ Ktt, PCTMi (1 2 0 Vffi,%U7kM^* 4 8R$|q) Tti^L* 
[0 0 5 9] 

Ua#*mtt*if:A»t^o ^Alt yy^wm, #VT*9 

cw^'jv-. • -<7-^n>, yymmm, m&tfv-?-, ^jtum^ 

T, -x^^y ^y^^y ^o&SfS-f Sut^t^o 
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[0 0 6 0] 
[0 0 6 1] 

gHtifiLT<&fclfcfcoT*3 «9 (W099/19771)^^#^^O^g;%^-?-ot 
[0 0 6 2] 

[0 0 6 3] 

-yTyK-5-^;^>E 1, 2-t7 >-2-y7y 
*><59lg;^?-^#|£t Kn^Mb^. #!lxJ£2, 3, A — Y V M Fn + y^> 
^7x7^ 1, 3, 5-h V t Fn^r^y^vf iFt^-^^M-^f 
7W-;K 4, 4 fc: Kndrv-y°n/N°>'c7)jE.^x^^^f^)^<!:^-e§^ 

[0 0 6 4] 

t-7Ai^J tv^Ji: LT. 7'J-;^77V-7AS, flljx.f£4 (N-7 
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: 23/ 



& i: ^§ & tt <b RRjg $ tt4 & © -e fi & v> 0 
10 0 6 5] 

mm^tm^M^tafi^v 4 ^ K^iiwLi o frh 5 om*%-^tf £ 

[0 0 6 6] 

*»wo«3tett««*y s vmms<omL*mfc±.\z**x v lt 6 o ~ 9 

y f > 1 1 ^ i ^ i: J: *K^*->ft#y>f 5 K 

tt*°'H5 Ki«l:ST4iHt?ii, ^§> fH*te> 2 5 0-4 5 0 n 
m, jfiL<li3 0 0-4 0 0 nm<^ffllC:mt£feft£3&1-&^«7 

[0 0 6 7] 

^ * - > it y * M/ h € <o jffiAHfc* , r ;i/ * v Tfc^^ttomft?^ 
> 7fcm<fc*';^A, Tfcm^hV^A. J^^M^A, y^W^x^y 

7;i^ V<DWfc®.*¥<oWtm*, WKm^fi^TbK If3 0~51i%ttT« 
[0 0 6 8] 
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~ i o^wen-c* o ^ tiittit-tt io~6 ofWBusr-caso 3H&«±> 

[0 0 6 9] 

■fr§&wv>#pmmyt&#v 4 < vmj&mzm^, o. 5~2oo^n ><om 

[0 0 7 0] 

<b jfc ib „ :£S&9! ti i ft h <Dm$M<F>&> K S *l& © -e fi & v\> 
[0 0 7 1] 

($V-fp n B ) •C^f*2StO f ^f«^*«l3gLfco (M) , 

(Mn), AftWfl^f* (Mw) „ Z^^I (Mz) 

0 sKV^^VV^^^i^^-to Mw/Mn, Mz/MnWim 

[0 0 7 2] 

^mmmmmfrffimw gta-soiuo ra&a-w *?rv^ 5 

1 0 6 0 OViz&W&mfMi (%) £^1~o 

[0 0 7 3] 

y fr*W\y&Lfz 0 1 7 8 5 c m~ 1 »4>f ^ K*§£\ 1 7 2 0 c m~ 1 fi-CO-NH- 
**"9-V«-;Wi 1 6 5 1 c m~ 1 K®URj&*ab& 0 
[0 0 7 4] 

5 V7 << )VA<r>mW&<Dmfc\U ^y^3>LCR^-^-, 42 8 
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5 A (Agilent*±$£p D p) «r«JB Lfeo SI«^i!B5gMSffi^SS*^ 9 W»;K&&lf 

&m&^s&fe?*&$fcffl Lfco ^F7^ )v^<ow-^±m 50^ mm±^ u 

JS&tfc(kHz)i£7 5. 10 0. 200. 300, 500s 800. 1000. 2 
000, 3000. 500 0<D&m$mLT"MmL, WW^R ^tangent delta£ 

[0 0 7 5] 

mmmi 

X ^ tK^^I h77 7°*1ix.^3E#^*Pl : ^ ^ 19 ott. 5 0 0ml /fr^m. 
[0 0 7 6] 

BDP10. 92g (0. 0 3^) (^13 6 4. 3 9) , \£y^=-)Vti)V 
sK^S?^** (BPDA<hv^) 3 5. 3 1g (0. 12^) 2 9 4. 

2 2),3,4'-y7s;y7x^x-t;M0. 12*^) (^12 0 0. 
2) . te7kv^?^l. 3 5 g. k°'Jy>4. 8 g. N-^f;Vt:n'; K> (NMP 
£v>?) 4 5 0 g. Yfr^>5 0 g*ik&A,fZo m.m*ifcL%i!)' s b, 1 8 0 °C. 
1 8 0 r pm«?:6 O^o^l ^ (3 0^) U fcf*-(v;*7 ;W-}^ 
v7 ^;U)-*;P* ^te;^ (ODPAtV^) 3 7. 2 3 g (0. 12^V) ( 
^»3 12. 2 2) . 4,4'-y7. /7 ^ v-1, 3-^>-tf > (mTPE^u^) 

(0. 0 6^e;V) (^*2 9 2. 3) . NMP 5 3 1 g. > 5 0g^Ja 

x.. 16 Ot:. 180rpmt«im, 6 mm 1 OfrffltomisJzo 10% 

(*''J^fl/yM) oM=3 2, 6 0 0.Mn= 1 3, 6 0 0. Mw 
= 53, 500.Mz=127, 1 0 0.Mw/Mn = 3. 9.Mz/Mn = 9 
. 3 0 m$-ffi<omfcT\ 4 8 5XlT-5%5m o 
[0 0 7 7] 
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mmm 1 1 mm^m Ltz 0 

BDP7. 2 8 g (0. 0 2-=e;u) , BPDA2 3. 5 2 g (0. 0 8^) , 9,9'- 
t%(4-T<7 7x-^)7;i/tl'> (FDAtv^) 30. 76g (0. 0 8^ 
) , feTKv^^mO. 9 0g % 2 g, NMP2 6 1 g, h;Vx>5 0 

g&Jllx., 1 8 Or, 1 7 0 r pmT-9 0 55^», mWLtz 0 £J£L, 0DPA2 
4. 8g (0. 0 8^V) N If^O.S'-vT^ /^I'-y'yx^^XiWty- 
$E7]ttJ (H0-S0 2 AB£v>?) ll. 2 2 g (0. 0 4^) , NMP 2 6 1 g, h 
;Kx>-3 0 g£2rax., 18 Ot:. 165rpmt7I^TOU 1 5ii%lJ| 

o^'M 5 vmmzmto -&i&mi-z> tr^vt*mLfz 0 m=2 1, 700. 

Mn=12, 6 0 0, Mw=2 8, 9 0 0, Mz = 5 5, 8 0 0,Mw/Mn = 
2. 3 0 o mfrM%Lm£$m o 5 963^3 8 8 °C, 1 0%^#M*4 8 Or, 6 
0 OVK&if&MM? 6% 0 

[0 0 7 8] 
HWJ3 

mmmi t^m.^m^Ltz 0 

BDPl 0. 9 2 g, BPDA3 5. 3 1 g, 3,4'-yr^y7x-;Vi-f^ (mD 
ADE^V^) (^12 0 0. 2) 2 4. 0 g, mfc^x- VWl 1 . 3 5 g, tf'J 
v>4. 8g,NMP4 5 0 g, >;^>5 0g^iJD^-> Mit£sfL Lft^ib, 18 
Ot:, 1 8 0 rpmt9 Oftmtiatk, ififtLTto ^J£U 0DPA3 7. 2 3 g, v 

7 yo^fv (±fE«ii:£(8), >ffi4 2 5) 5 1 g, h;Px>i2 0 
g, NMP 3 9 9 g*tox.fto Z<7)^ ^fcf ^ / y n ^ t > i: h > ^ j D 

ov*-eoDPA, NMP^^n^T^o u%Kr^m^Lfz 0 i 8 or, 2 0 r p 

mT«2 0^3», ffiWIrZt^ t%-®Lt%^tz 0 ov>T*, 1 8 or, 1 7 0 r 

pmTi ob#^2 ofrmtiam, m.ftLtz 0 2 3. 2%mst<o^v^f $ vmmzn 

tz<> IfiWtabo^o GPCai^:±^ M= 1 8, 0 0 0, Mn=ll, 
8 0 0,Mw=3 9, 800,Mz = 122, 0 0 0, Mw/Mn = 3. 3 7 c 
mfrlvK X *) , 5 %jffil* 4 6 1 r, 10 %jffii* 4 8 2 r, 6 0 0 r:-coj» 
ti 5 8 % 0 

[0 0 7 9] 
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mm 1 1 m&KWiffLtzo 

BDP10. 9 2 g> BPDA 3 5 . 3 1 m-DADE 2 4 . Og, i*'>i^Sl. 
3 5g, tTiJ v>4. 8g, NMP4 5 0 g, h > 5 0 g £2Hlx.fco 1 8 0 *C 
, 180rpmT'6 0^M> «#LTSg?tLfeo £*UC, y7U'>n^f 
> (±fS«ji;£(8), T5>i4 2 5) 5 1 gt 12 0 g^rllDx., 

-C0DPA3 7. 2 3 gtNMP 3 9 9 g^Stlx/Co 1 0 3M&> ^;lo&*#fffl-f 
, 18 0tt:U2 0»o<f)i^t^^ i&ifcfcfcofco 18 Ot:, 16 
OrpmflO H#H 2 0 #WJn&> L tz 0 2 3. 2 %Sftj£4># 'J^ K»« 
SrA^o Mza-e^MbL^o GPCiiO^^ia 1= 1 6, 5 0 0, Mn=9 
, 100, Mw= 1 7, 6 0 0, Mz = 2 7, 8 0 0, Mw/Mn=l. 94 Q 
MJ5eK J: § t , 5 %^jltt 4 3 7 "C, 10 %##a«l± 4 7 0 "C, 6 0 0 
ICK&tt 5 6% 0 

[0 0 8 0] 
H»U5 

*M*#'M 5 Finite 

0DPA 62. 044g (0. 02 ^e;V) , v7 57 f ;Vx.> 12. 2 2 g ( 0 . 
0 , ^n?^ >>2 g, ey v>4 g, NMP3 0 g, h;wt>5 0 g 

fciOAfco 1 8 Or, 1 6 5 r pmt9 0«I&U;, ^f&, BPDA 2 9. 4 
2g (0. 0 1 , 9,9'-tf^.(4-T5 J ~7 x.-)V)7 )V*\sy 6 9. 6 0g 

(0. 0 2^) , NMP 3 5 0 g, MKl>5 0 g fciDx., 3 O^WMLCiJI 
#U o^t-NMP 2 0 0 gSriPx., 17 5*0. 1 7 0 r p ml? 4 ft ffl 2 0 
©BUco 1 5M%a^<DSUtK#»M 5 Kam&^fco GPCijteKJ: 0, M 
= 5 0, 3 0 0,Mn = 26, 6 0 0,Mw=5 4, 3 0 0,Mz = 90, 90 
0 , Mw/M n = 2 . 1 4 , M z /M n = 3 . 4 1 o 
[0 0 8 1] 

±fB*fcR# i ; >f5K$ (15%) *100gt^ i BDP 1 . 2 1 g, B 
PDA 3 . 9 2 g , m-DADE 2 . 6 7g, A*l/D7^h>0. 4 g, \£W>0. 8 
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g, NMP8 0g, Yfrx.>3 0 g^mkfzo «#LT*&— KLfc&, H»!!3 t 
[0 0 8 2] 

BDP1. 2 1g, BPDA3. 9 2 g , m-DADE 2 . 6 7 g, Al/n ^ ^ b > 0 . 4 
g, fcfVvVO. 8g,NMP50g, f;l/x>3 0g^Di, M^-eM^Co 
^-ifcKL*:^, 1 8 0°C, 1 7 0 r pmT?9 Orm&Dfk ^HfL*:,, 
y7^ynH> (_hf ZMM$: (8) , 75>I4 2 5) 5. 7 g, h;i^>3 
0 g =SrinA. owe0DPA4. 1 4 g, NMP 5 0 g*m?L?z 0 1 8 0t^t:i 
O^o^T, 160rpmT«n^ »^of; 0 18 0V, 165r 

pm-e4Bfr^3 5$-mD\\m. mwLfz 0 i^at^it^o/: 0 gpckj; 

Zft^mMfcLfZo M=3 3, 3 0 0, Mn= 1 7, 7 0 0,Mw=5 2, 10 
0,Mz = 114, 10 0, Mw/Mn = 2. 9 4 0 ffk^^ToT^o 5 
{i4 6ir. 1 0%M*i±4 8 5*C, 6 0 0 "Clz&tf&m.ftMte 7 2 % 0 
[0 0 8 3] 

BDP3. 6 4g,BPDAll. 7 7 m-DADE 8 . Og, ^Vn7^b>0. 8 
g, 6g, NMP15 0g, h;lM.>3 0 g£#n;t, if^TUO 

"C> 1 6 0 r pmtr6 0^F«L/: o ISt:^LT, 0DPA1 2. 4 1 g, v 
7^yn^> (±iB*#ji5*;(8), T^>lffi4 2 5) 1 7. 0 g, h;Wr.>6 
0 g, NMP 1 3 5 g£ft]x.T, r;^3&£L£ 0 1 8 0 *C, 1 7 0 r p m<DM 
0frr$~Ci%-mt%-otz Q 18 Ot:, 165rpmT«6PlFI4533-f« 

i^Lfco M= 1 8, 000, Mn=ll, 8 0 0,Mw=3 9, 4 0 0, Mz 
= 1 2 2, 0 0 0, Mw/Mn = 3. 37, Mz/Mn=10. 3 «> Hfc##f £ 
5%^f{i4 6 It, 1 0%M*{i4 8 21C, 6 0 0 TCK^tSJ^JNi 5 
8%T*&i), (1 5MM%mm) ^)10 0g^i:«9, £<Z>ftKTSBOfl:£- 

[0 0 8 4] 
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0DPA6. 0 2g, y757f;l/i>l. 2 2 g, I/O 7 * h > 0 . 4 g, \£ 
VvVO. 8g,NMP3 0g, f;^>3 0 gSrinx.7to 180t, 170rp 
OSHflKJfcLfco S*£LT, BPDA2. 94g,FDA6. 9 6 g, NMP 3 
5 g, h;wx>3 0 g£#n£, 18 or, 165rpmt4lfF H 125^FIB£t 
£0 iOft^fil&iftOfl^MWU M= 71, 900. Mn = 28, 400, Mw 
= 75, 800,Mz = 132, 3 0 0, Mw/Mn=2. 6 6, Mz/Mn = 
6. 1 5*C*o^ 0 iO^'M^ K*7-f^AftUi^Lfco 5%53^t±4 
7 513, 1 0 %##Ni 5 0 4 6 0 0tm^lli7 5%T^cfc 0 
[0 0 8 5] 

mmm5-?&j&Lfzmxk#v4 $ k (i 5 ^»j6-e^L 
fc-r h 57 ^ v ^ ^ k (15 mm:%mm) t z^ti^ti 1 0 

[0 0 8 6] 

§*I»J8 

BDP3. 6 4 g, BPDA11. 7 7 g , m-DADE 8 . 0 g, #*7jcv.x <>^0 . 4 5 
g, fcfVv^l. 6 g, NMP15 0g, f^x>3 0g^Dit, lftf>tl8 
0"C, 16 5rpmt?6 0frmKfcLfz o M7SK<%iPLT, BPDA1 1. 7 7 g, 
y7^7vn^ff> (7^>i4 2 5) 1 7. 0 g, h^x7 6 0g, NMP 8 
4 g=lrJnx.Tti^L, ^£^?$-££ 0 18 0t, 165rpmt 

5Bfr^3 o^p^jsl^o ifiwttmt^o^o GPcwmzx&ft 

^MiVMfcZtf o7t 0 M= 1 6, 5 0 0,Mn = 9, 100,Mw=17, 60 
0,Mz = 2 7, 8 0 0, Mw/Mn=l. 94, Mz/Mn = 3. 0 5 o 

fz 0 5 4 3 7 10 %^mum.it 4 7 0 °C-e£> I) , 6 0 

OT^jStf&^l*^ 6%-e&£ 0 

[0 0 8 7] 
^»J9 

H«!ll ~8 iWJ'f ^ m^7J-^^>K-hH/^-3-^— en - h U ^ 

^n*-^*, 901c, 9o^in^L^o ^v-y^ m^TT^^^i^jir 

ftfE# 2004-3037326 



mm 2003-112425 



^-v: 30/ 



18 0t2HF4, 2 2 0tlHF»U: o WMO*7^A 

8 5=lrffiv^rif«^^M^L7^o 1 OOOkhzHOOO kHzOfl^tta 
n£ &^1 ic^f o 
[0 0 8 8] 





flu? 


mm.m. 


tangent delta 


mmm 


u m 


1000kHz 


3000kHz 


1000kHz 


3000kHz 


mmmi 


4 8 


2.36 


2.33 


0.0124 


0.0128 


mmm 2 


6 4 


2.65 


2.60 


0.0209 


0.0223 


mmm 3 


5 4 


2.10 


2.06 


0.0043 


0.0072 


mmm 4 


6 5 


2.06 


2.04 


0.0052 


0.0050 


mmm 5 


7 4 


1.95 


1.94 


0.0055 


0.0065 


mmm 6 


6 1 


2.21 


2.19 


0.0106 


0.0125 


mmm 7 


5 8 


2.45 


2.43 


0.0074 


0.0085 


mmm 8 


6 5 


2.06 


2.04 


0.0050 


0.0052 



[0 0 8 9] 

Frequency (kHz) tmmmRZ/tangent delta^M*^^ Hife^H 1 > MM®) 
8 . Si0 2 . &mzo\,*T*ti**tim 1 ~ 4 KTfi-fo 
[0 0 9 0] 

A) fcf * (3, 5-^ 7V^>'/>f -1, 4- y > 
3,5-yT5y^ifI13 4g, 1*^9 S»3 4. 4 g. NMP 5 1 g, !> )V 

ilCTl 6 Or. 1 7 0 r pmf2HWl, ffiWLtz 0 -fctitWii'Z tfaMttf 
[0 0 9 1] 
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B) If* (3,5-^7 3 y^>yV;V)4,4'-y7 5 7 y7i-^x-f;l/ 
3,5-y->n^>y^;v^niJ K10. 1 g, 4,4*-yT^^7x-;i/x- 

7^4. Og, NMP6 0g. F;l/i>4 0 g&P77^3(:X^ 150 
°C, 1 6 5 r pmt3Hf B m «#Lfc, -^BcSi"^ #*ffcB Ltz Q h 
MU J-frX-m-otz (12. 2 g) o 

Lfz\£A [3, > W /u] -4,4'-y7^y7x-^i-T;H 
1. 8g, ^f^y^>^y-Jl/70g*Pcl/C0. 2g£A*L> 130 
, CKT3f#L&7^tb. tK7-//l 7jd& (NH 2 • NH2 ■ H2O) 4. 5g£#>o<i9 

Lfco 

[0 0 9 2] 

C) If X [3, 5-y 7 ^ ; 7 x-^]-2,2'-t +t/-iV-y 7 x-;w;i/*> 
3,5-v- h n^>y*/f;^n'j F5 0g, tf X (3-T S 7-4-t: Fo^->7x- 

;i/)7HV2 4. 1 g, NMP 1 7 0 g, h;i/x>3 0g, t°'Jy>10g^ 
HoP77^3CAW;„ 15 0*0, 1 6 0 r pmT2^3 O^M, t#L 

y-)vx~m<?fz (7 3. 6 g) o 

L Vf * (3, 5-y-fn7x^;v)-2,2'-t^^ V*- /W- y*7x-M )V * 
>£NMPK£t>LTP d/C£A*U H l7jct/-ei 3 OlC-eitTC, ^> 

[0 0 9 3] 

D) 2, 7-y 7 ^ y-9, 9' - ^(4-7 5 7 7 x ^;i/)-7JVt V > 
2,7-y-hn7Wl/>3 7. 3 gg, p-b;Vx^^>i8. 6 g> 

*7>130mK h;v^>3 0m 1 SrinAT. 14 0°C. 9 0^Di, 

tzo Kfcmzi 0%KOH7mmzi)nz-2>ttt:mmmLtz o r^^hu 

(7 4 g) o 

£^L£9,9'-^(4-7 3- y 2,7-v- ^□7;^t^> 1 5 g, NM 

P5 0g, f^x^sOg^HOtCM, iiU P d/C£}JD;lW|2L& 
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^-v: 32/ 



tfh, F7v> I7M&6. 8 gi h;wc> 1 0 g?)?I^?££>9>o < *)?iT (2 
R#IW) ^>iib (Pd/c»<) > -fus-sy ~)Vt7k*1)Uz-Xit®LZ&.J&L?Zo 
%iftU 7°n/\V-;v«o7t (6. 4 g) o 
[0 0 9 4] 

E) tf^ (3, 5-v 7 5 y ^> ;v)-l,4-y 7 5 y 

T-';>5.5 g£NMP 150 gfcifrfrU £*Lfc3.5-^- b fr* n 'j F 

25 g£^o< ^iP/LTJ: <*im o itLlceu v>10 g. HWn>20 gcom 
^Sr*9>o< •JtDx./So ^t*^ 1501C. 180 rpmT?100#IH!iHl3k. tt^L/io 
Wm-fZ t%kM*tftti%i®2> <r>-c, ; -;V45 g£2jnx.. «t < * 
Ltz 0 flfffiLfcfeUfc^iiU * 9 S - fr-Cfti^ 33 g£#£ 0 c\<DV-Yuik 

[0 0 9 5] 

^b»J 1 0 

tf .X (3, 5-v T ^ J ^ > ;V) -4, 4'-v75 / v7x- ;V jl— x )V (fr^M. 4 
6 8. 4 6) 2. 3 4 g.BPDA5. 8 9 g. m-DADE4 g. 7f 0 . 2g 

„ tfVvVO. 8g,NMP8 0g, f^x>3'0 g^HoP77^n{:ft^/i 

0 1 8 Ot:, 1 8 0 r pmt6 0 5H&RJE£LT\ £J£U 0DPA6. 2 0 g. mTPE 
2. 93g, NMP 5 3 g. h;W^> 1 0 g SriHx., 1 8 0 T\ 1 8 0 r pmf 
6 R$m 1 0 ^KR£> Ltzo ^^M^fT^o fc Q G P C T^S^SO^ bfco 
M=ll, 100, Mn= 1 2, 9 0 0.Mw= 5 5, 1 0 0 > M z = 2 0 9 , 

1 0 0> Mw/Mn = 4 . 2 7o 

[0 0 9 6] 
H«8 1 1 

^(3,5-"^7 5 ;-7xi^)-2,2'4^ty-^7x-;WW> 5. 1 
3g.BPDAll. 7 7 g x m-DADE 8 . 0 g> ;^D7^>>0. 8g^ t''Jy> 
1. 6gs NMP2 0 0 g> b;Vi>3 0g^n£t, If^ 18 Ot:, 180 
rpmt*6 O^HRJ&LT, 0DPA1 2. 4 1 g, mTPE 5 . 8 5 g, NM 

P163g. h;Wc>2 0 gfcin^T, 18 Or. 6B#F*3 2 O^WRJESbfeo G 
P CCOSIJTE^i oT. M= 1 6 , 200>Mn=13, 2 0 0.Mw=4 4, 7 
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0 0,Mz=15 7, 3 0 0, Mw/Mn = 3. 37, Mz/Mn=ll. 9 6 

o 

[0 0 9 7] 

mmm 1 2 

tf*(3, 5-vT5 J 7xi^)-2,2'-**t7-H4'-y7xi^^*> 5 
. 13g, BPDA1 1. 7 7 g, m-DADE 8 . Og, ^I/D7^f>0. 8 g, 
^>1. 6g, NMP2 0 0 g, V )l<^> 3 0 gZ^-onyyX^KAIXX^ 18 
Ot, 1 8 0 r pmf9 O^rMlfCo ov^^LT, ODPA 1 2. 4 1 g, 
y7^ynn> (-hfS«3i:£ (8) , 7r/i4 2 5) 1 7. Og, NMP 9 

1 g, 5 0 gZlJUZ-T, 18 Ot:, 1 8 0 r pm^6B#F B mJ£L-cr;^ 
^t'S-%£;i7 t Co M= 1 2, 0 0 0, Mn=9, 8 0 0, Mw= 1 7, 7 0 0, 
Mz = 3 3, 2 0 0, Mw/Mn=l. 8 1 Q 

[0 0 9 8] 

mmm 1 3 

2 ( 7-yT^/-9,9'-^(4-7 5/7x-;i/)-7;i'tl'>2. 0 6 g, BPDA5 
. 8 9 g , m-DADE 4 . 0 g , ^ ?^0 . 2 g, \£V5?>0. 8 g, NMP 8 

Og, h;Vi>3 0g?: = op7 7^nt:XtL, 1 8 0 r, 180rpmt6 0 
^PteSLT, £i£U ODPA 6 . 2 0 g, mTPE2 . 9 3 g, NMP 4 0 g, h )V 
^>2 0g^Jn^, 18 0°C, 18 0rpmT16HFIIJ£L/Co M=2 3, 7 
00, Mn= 1 4, 3 0 0, Mw=2 8, 9 0 0, Mz = 5 2, 7 0 0, Mw/ 
Mn = 2 . 0 3 0 
[0 0 9 9] 
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#02 0 0 3 - 1 1 2 4 2 5 

mi] 
[m2 j 

[IH3] 
[HI4] 
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[01] 



mm 



6 



m 
6 



- 








< x x x x> 


c M S x ! 


- 






— & 


5 88 8-g 


0 

0 
0 

/X 









1<T 



io- 4 



ict 5 



10"* 



10 1 



10 2 



10° 

ft (kHz) 



10* 



CO 

A 
H 

;,\ 

A 
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^— 5>: 2/ 



[EI2] 









: & 




i * * * \ 


- 
■ 












©-< 

; 0( 


) o o o o< 

I 

[ 


DO 

DO 
DO 



10* 



Iff 



-2 



,-3 



Iff 



iff 4 



Iff 4 



10* 10 s 

H tfc (kHz) 



io 4 



10 
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[0 3] 



S.02 







i ■ 11 — 1 nrrn 


• 




x x x — ; 


■ x> 


> 0 0 0 ss< 

v X X 

c x 


> OOO : 















10 1 



10' 2 



10* 



10- 



10" 



10 2 10 3 
m & £fe (kHz) 



10* 



ict 6 



CO 
JL 

A 
H 

A 
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[H4] 



air 








• 




w x % = 


r 




| x x x j 


: g4 

: x > 


c 


m 


1 — i — i i- » Q < 


* 0 O 1 @ 1 '©C 





10" 



10* 



10 - 



10" 



10 1 



10* 10 3 

m % ft (kHz) 



io 4 



10* 
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JL 

A 
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^-v : 1/E 



mm 
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0 0 3- 1 1 2 4 2 5 1/E 



^mm<Dm-^ #12 0 0 3-1 1 2 4 2 5 

***** 50300634965 

mm* ^ m 
m ^ **&m±m 0095 

¥115^ 4^185 
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